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fig (RFP) ^f;6^^J^$tL^o 
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[^1] 









GFP, YFP. BFP. CFPs DsRED. RFP, 




DsRED, :7^=iv'T — 7>f=ijiy MJ 




GFP, YEP, BFP. CFP, DsRED, RFP 




DsRED 




GFP, YFP. BFP, CFP, DsRED, RFP 


^^^^) 


GFP, YFP, BFP, OF P. DsRED, RFP, 
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2) iE^j#-^iffimoT$ ymse^ijtcfev^T, i^L<itm.^m<or^ ^m^^x 

3) OiJ'v/N-^ti, 1) (D^y^-^^K^m^. m^mmf^^. ^^m^nrn'^R 

c Acids Res. 10, 6487-6500, 1982) ^j: i^^^if^ ^ t-A^X^ ^:()^, ^ifiK^^ 
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ymmrtT'^o. L<moT5ymJiii*i-e2b«), mi^t^t l < mr < 
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-fe'-v3>';6^^^^)^v^J:^>&^#^v^9o a^, rixSSC.O. 

l%SDS.37t:j L<(i TO. 5xSSC, 0. 1%SDS, 42*0 J M 

lC$ifiL<{i ro.2xSSC,0.1%SDS,65lCJ ^BXh^o >'^^ ^ V r-<-t'-V3 >tl 

i o X% h tt^DNA(i@5^iJ#^ 1 4 {i 2 Ifil^om^SS^J KX.^ mt> ^ fi^dMt 

®#^sv4iisitt^^f M^^mmiitit, 60%iix±<Dmm^, t^tL<ii75% 

•to 
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, ^i^it, pBT-VL-mp-YFP (VL(i 5 ^'iJ' ;^ • ;l/ v "7 ^ - m p it^— ^ - 

\^^m3EmmtLxit. pi?LiiitJ^«»cos7m* (^<Dmxitm%m^<D^ 

[0 0 3 2] 

y V yVj^-y h ^^#T■e^^'1' 7^'; iJ^-f Xi-^DNA^:t-r-s^t^s^- 
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tfc. •7'n:tfc':e-^7/n;v-^a hnif> (pomC) ^^(onMmMt-f:^ 
^'f^Y^)\^^ytLX, ACTH, yJV'-Hhne^ (/?LPH) , « :fe J: U^'^ ^ 
>'^raJM'i^ (MSH) , J^>^7T';>i:J^:^K;i^7-f>' y) , POMC;^^ 
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m^^m^-f^^t^^x^. mii^i^>^'^^wtik%m^'s.<DmKi^^x\^^h 

j^^^)\^^-^W]^^m\:x%:bo ^m^n/cim-^^ y^-^^m±mm.nx^mmj: 
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[0 0 4 2] 
[0 0 4 3] 

^ ^ )}^mytmmOf2irgfila Luciferase ; ;J^JLT> fV LJ tfzit fV 1 u c 
J tmi-^t-^^$>:h)m^'=^ Cniompson, E. M., Nagata, S. fiTsuji, F. I. CI 
oning and expression of cDNA for the luciferase from the marine ostracod 
Vargula hilgendorf ii. Proc Natl Acad Sci U S A 86, 6567-71 (1989).) R 

v^^m^^^yym^mmmM'&m^m&M (eyfp) m^i^(Dy^^^>^yv^^' 

(mrpcRfe) Kx^xmm. v^%mmm^mm^^^-i,z 

Mi^j-m^<Dmm'^mLfzi>(7)x^^o Yiuc^mm-t^m. -f^y^^-Y (5'-( 

Hindlll-BstXI) CA CAAGCTTCCATTGTGCTGGA TGAAfiATAATAATTnYyi^^ ; 
•/^-r-v'-2 (5'-(BamHI) T(nmTCCITGACAmAG(nx;GTACTTCTAG-3') ) t L> V 
\\xz(0}m^\V^-^nyy^, C5^jSt::{i||^lhn KV^fJ^^ BamHI-^-^ h^-^tpi; 

-mWM^X\^fZo —li. EYFPCQiiiIiI{±:/^^v-3 (5'-(HindIII-NotI-B 
amHI) CAAGOIGCeGCCGCAiKJMjCCGTGAGCAAGGGCGAGGAGa^^ ^ "/^'fv- 

4 (5' - (BstXI) T ACCATTGTGCTGGA TGGTGAr^.AAr^m;AGGAGrTY^^ • ;> L. EYFP<^N 
M^\:.mt^^Y^^-^m^.. BamHI-9-^ Y ^^t^') y ij -WM^ . Ci^-mKm^it^ 

vy^mxLfzo m%mmimm.m^^ ^-bLxmz<k^x:h^viE.-ms (s mi 

zushima & S Nagata pEF-BOS, a powerful mammalian expression vector. 
Nucleic Acids Research, Vol.18, No. 17 P. 5322) <^BstXncjl|I^Jf AUTflS^ 
^ pEF-BOS Vluc-EYFP^:#-i^L:^Co tfz. ^ -Xl±±:mz^ 

^<7)^f^ <^BamHitij mmmu^ vwm^mx^mx^ ^ « 

[0 0 4 4] 

mmm 2 
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&MEYFPm^iM\^^ti^j:-7.^>yuy hm^J^^^WLtZo HI 2 {iVluc> EYFP 
m^miuc (^»63kDa) . EYFP (^^M27kDa) Rminc-EWP (^^*95 

^Wtz 55: 5 V ^ iJ' 'JrRiuc t EYFP ^il!'^ Lfzii ORluc-EYPP^AM ^ L 

fzo m3<D^^mm'ii:ht. Rinc-EYFp o^ymmmm^mzmm^j: < jZii!}^ 

tLTtVluc-EYFPOl&^Stt ^m^L fzl^M. m4<DX') KNlucm^ Jt^ L T . 

^mt. m^m&M(Dm^^i^Lx\^^^o 

[0 0 4 5] 

Vluc-EYFP<;D|&^>?.--?iJ^ b ;i/^SlJ5t LTto HI 5 T'^i" J: 9 I- 2 <^<Dmt:^^^ b 
JVO}^-^ (HIS -2) ) 7&-'m^$tL, dt)-o{i^^^^^^$<^^><7) (EI5- 

BMmA<Dm^x^^ (115-3) ) t-^Lfzo tfz. i&^-m 

#i&(i#^trVluci:EYFP^ijPx.T^>^|:^v^.r i:mtML7to ioT. Vluc-EYF 
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WBicm^'^'mx-^'^o t^fi^fKo^fi^ Ymm(D:iLm^^j:m^7f)m^j:^ ^ t 

^^^W^^fi (1117) . -^<^J^^^v^'-#i*<7)^v^^Jg^tctf A^-7°^ KOiL-f^f 
[0 0 4 7] 

[0 0 4 81 



<110> NATIONAL INSTITUTE OF ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY 
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<120> Secreted or membrane-bound type chimera protein 

<130> 113MS0445 

<140> 

<141> 

<160> 9 

<170> Patentin Ver. 2. 1 

<210> 1 

<211> 2388 

<212> DNA 

<213> 

<220> 

<221> CDS 

<222> (1) . . (2388) 

<400> 1 

atg aag ata ata att ctg tct gtt ata ttg gcc tac tgt gtc acc gac 48 
Met Lys lie He He Leu Ser Val He Leu Ala Tyr Cys Val Thr Asp 
1 5 10 15 

aac tgt caa gat gca tgt cct gta gaa gcg gaa ccg cca tea agt aca 96 
Asn Cys Gin Asp Ala Cys Pro Val Glu Ala Glu Pro Pro Ser Ser Thr 
20 25 30 

cca aca gtt cca act tct tgt gaa get aaa gaa gga gaa tgt ata gat 144 
Pro Thr Val Pro Thr Ser Cys Glu Ala Lys Glu Gly Glu Cys He Asp 
35 40 45 

acc aga tgc gca aca tgt aaa cga gat ata eta tea gat gga ctg tgt 192 
Tl^r Arg Cys Ala Thr Cys Lys Arg Asp He Leu Ser Asp Gly Leu Cys 
50 55 60 
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gaa aat aaa cca ggg aag aca tgc tgt aga atg tgc cag tat gtg att 
Glu Asn Lys Pro Gly Lys Thr Cys Cys Arg Met Cys Gin Tyr Val He 
65 70 75 80 



240 



gaa tgc aga gta gaa gca get ggt tat ttt aga acg ttt tac ggc aaa 
Glu Cys Arg Val Glu Ala Ala Gly Tyr Phe Arg Thr Phe Tyr Gly Lys 
85 90 95 



288 



aga ttt aat ttt cag gaa cct ggt aaa tat gtg ctg get agg gga acc 
Arg Phe Asn Phe Gin Glu Pro Gly Lys Tyr Val Leu Ala Arg Gly Thr 
100 105 110 



336 



aag ggt ggc gat tgg tct gta acc etc acc atg gag aat eta gat gga 
Lys Gly Gly Asp Trp Ser Val Thr Leu Thr Met Glu Asn Leu Asp Gly 
115 120 125 



384 



cag aag gga get gtg ctg act aag aca aca ctg gag gtt gca gga gac 
Gin Lys Gly Ala Val Leu Thr Lys Thr Thr Leu Glu Val Ala Gly Asp 
130 135 140 



432 



gta ata gac att act caa get act gca gat cet ate aca gtt aac gga 
Val He Asp He Thr Gin Ala Thr Ala Asp Pro He Thr Val Asn Gly 
145 150 155 160 



480 



gga get gac cca gtt ate get aac eeg ttc aca att ggt gag gtg ace 
Gly Ala Asp Pro Val He Ala Asn Pro Phe Thr He Gly Glu Val Thr 
165 170 175 



528 
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att get gtt gtt gaa ata ccg ttc aat ate aea gte ate gaa tte 576 
He Ala Val Val Glu He Pro Gly Phe Asn He Thr Val He Glu Phe 
180 185 190 

ttt aaa eta ate gtg att gat att ctg gga gga aga tet gtg aga att 624 
Phe Lys Leu He Val He Asp He Leu Gly Gly Arg Ser Val Arg He 
195 200 205 

get eea gae aca gea aae aaa gga etg ata tet ggt ate tgt ggt aat 672 
Ala Pro Asp Thr Ala Asn Lys Gly Leu He Ser Gly He Cys Gly Asn 
210 215 220 

etg gag atg aat gae get gat gae ttt aet aea gat gea gat eag ctg 720 
Leu Glu Met Asn Asp Ala Asp Asp Phe Thr Tlir Asp Ala Asp Gin Leu 
225 230 235 240 

geg ate eaa eee aae ata aae aaa gag tte gae gge tge eea tte tat 768 
Ala He Gin Pro Asn He Asn Lys Glu Phe Asp Gly Cys Pro Phe Tyr 
245 250 255 

gge aat cet tet gat ate gaa tae tge aaa ggt etg atg gag eea tae 816 
Gly Asn Pro Ser Asp He Glu Tyr Cys Lys Gly Leu Met Glu Pro Tyr 
260 265 270 

aga get gta tgt cgt aae aat ate aae tte tae tat tae aet eta tee 864 
Arg Ala Val Cys Arg Asn Asn He Asn Phe Tyr Tyr Tyr Thr Leu Ser 
275 280 285 

tgt gee tte get tae tgt atg gga gga gaa gaa aga get aaa eac gte 912 
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Cys Ala Phe Ala Tyr Cys Met Gly Gly Glu Glu Arg Ala Lys His Val 
290 295 300 
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ctt ttc gac tat gtt gag aca tgc get gcg ccg gaa acg aga gga acg 960 
Leu Phe Asp Tyr Val Glu Thr Cys Ala Ala Pro Glu Thr Arg Gly Thr 
305 310 315 320 



tgt gtt tta tea gga eat act tte tat gae aea ttc gac aaa gca aga 1008 
Cys Val Leu Ser Gly His Thr Phe Tyr Asp Thr Phe Asp Lys Ala Arg 
325 330 335 



tat caa ttc eag gge cca tgc aag gag att ctg atg gee gca gac tgt 
Tyr Gin Phe Gin Gly Pro Cys Lys Glu He Leu Met Ala Ala Asp Cys 

340 345 350 



1056 



tac tgg aac aea tgg gat gta aag gtt tea cat aga gac gtc gaa tea 
Tyr Trp Asn Thr Trp Asp Val Lys Val Ser His Arg Asp Val Glu Ser 
355 360 365 



1104 



tac act gag gta gag aaa gta aca ate agg aaa cag tea act gta gta 1152 
Tyr Thr Glu Val Glu Lys Val Thr lie Arg Lys Gin Ser Thr Val Val 

370 375 380 



gat etc att gtg gat gge aag cag gtc aag gtt gga gga gtg gat gta 1200 
Asp Leu He Val Asp Gly Lys Gin Val Lys Val Gly Gly Val Asp Val 

385 390 395 400 

tet ate ccg tac age tet gag aac act tec ata tac tgg cag gat gga 1248 
Ser He Pro Tyr Ser Ser Glu Asn Thr Ser He Tyr Trp Gin Asp Gly 
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415 



^--J : 22 



gac ate ctg acg acg gcc ate eta cet gaa get ctt gte gtt aag ttc 
Asp He Leu Thr Thr Ala He Leu Pro Glu Ala Leu Val Val Lys Phe 
420 425 430 



1296 



aac ttt aag cag etc ctt gta gtt cat ate aga gat oca ttc gat gga 
Asn Phe Lys Gin Leu Leu Val Val His He Arg Asp Pro Phe Asp Gly 
435 440 445 



1344 



aag aca tge ggc ata tgt ggt aac tat aat caa gat tea act gat gat 
Lys Thr Cys Gly He Cys Gly Asn Tyr Asn Gin Asp Ser Thr Asp Asp 
450 455 460 



1392 



ttc ttt gac gca gaa gga gca tge get eta ace cec aac ccc eea gga 
Phe Phe Asp Ala Glu Gly Ala Cys Ala Leu Thr Pro Asn Pro Pro Gly 
465 470 475 480 



1440 



tgt aca gag gaa cag aaa eca gaa get gag ega ctt tge aat aat etc 
Cys Thr Glu Glu Gin Lys Pro Glu Ala Glu Arg Leu Cys Asn Asn Leu 
485 490 495 



1488 



ttt gat tet tet ate gac gag aaa tgt aat gtc tge tac aag cet gac 
Phe Asp Ser Ser He Asp Glu Lys Cys Asn Val Cys Tyr Lys Pro Asp 
500 505 510 



1536 



egg att gcc ega tgt atg tac gag tat tge ctg agg gga caa caa gga 
Arg He Ala Arg Cys Met Tyr Glu Tyr Cys Leu Arg Gly Gin Gin Gly 
515 520 525 



1584 
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ttt tgt gac cat get tgg gag ttc aag aaa gaa tgc tac ata aaa cat 1632 
Phe Cys Asp His Ala Trp Glu Phe Lys Lys Glu Cys Tyr He Lys His 
530 535 540 

gga gac act eta gaa gta cca cct gaa tgt caa gga tec gtg age aag 1680 
Gly Asp Thr Leu Glu Val Pro Pro Glu Cys Gin Gly Ser Val Ser Lys 
545 550 555 560 

ggc gag gag etg ttc ace ggg gtg gtg cce ate ctg gtc gag etg gac 1728 
Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu Val Glu Uu Asp 
565 570 575 

ggc gac gta aac ggc cac aag ttc age gtg tec ggc gag ggc gag ggc 1776 
Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly 
580 585 590 

gat gee ace tac ggc aag ctg ace etg aag ttc ate tgc ace ace ggc 1824 
Asp Ala Thr Tyr Gly Lys Leu Thr Uu Lys Phe He Cys Thr Thr Gly 
595 600 605 

aag etg cce gtg cce tgg cce ace etc gtg ace acc ttc ggc tac ggc 1872 
Lys Uu Pro Val Pro Trp Pro Thr Uu Val Thr Thr Phe Gly Tyr Gly 
610 615 620 

ctg cag tgc ttc gee cge tac cce gac cac atg aag cag cac gac ttc 1920 
Uu Gin Cys Phe Ala Arg Tyr Pro Asp His Met Lys Gin His Asp Phe 
625 630 635 640 
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ttc aag tec gcc atg ccc gaa ggc tac gtc cag gag cgc acc ate ttc 1968 
Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg Thr He Phe 
645 650 655 

ttc aag gac gac ggc aac tac aag acc cgc gcc gag gtg aag ttc gag 2016 
Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val Lys Phe Glu 
660 665 670 

ggc gac acc ctg gtg aac cgc ate gag ctg aag ggc ate gac ttc aag 2064 
Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly He Asp Phe Lys 
675 680 685 

gag gac ggc aac ate ctg ggg cac aag ctg gag tac aac tac aac age 2112 
Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr Asn Tyr Asn Ser 
690 695 700 

cac aac gtc tat ate atg gcc gac aag cag aag aac ggc ate aag gtg 2160 
His Asn Val Tyr He Met Ala Asp Lys Gin Lys Asn Gly He Lys Val 
705 710 715 720 

aac ttc aag ate cgc cac aac ate gag gac ggc age gtg cag etc gee 2208 
Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser Val Gin Leu Ala 
725 730 735 

gac cac tac cag cag aac ace ccc ate ggc gac ggc ccc gtg ctg ctg 2256 
Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly Pro Val Leu Leu 
740 745 750 

rrr gac aac cac tac ctg age tac cag tec gee ctg age aaa gac ccc 2304 
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Pro Asp Asn His Tyr Leu Ser Tyr Gin Ser Ala Leu Ser Lys Asp Pro 
755 760 765 

aac gag aag cgc gat cac atg gtc ctg ctg gag ttc gtg acc gcc gcc 2352 
Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe Val Thr Ala Ala 
770 775 780 



ggg ate act etc ggc atg gae gag ctg tac aag taa 
Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys 
785 790 795 



2388 



<210> 2 

<211>2505 

<212> 

<213> chimeric protein 
<400> 2 

atg aag ata ata att ctg tct gtt ata ttg gcc tac tgt gtc acc gac 48 
Met Lys He He He Leu Ser Val He Leu Ala Tyr Cys Val Thr Asp 
15 10 15 

aac tgt caa gat gca tgt cct gta gaa gcg gaa ccg cca tea agt aca 96 
Asn Cys Gin Asp Ala Cys Pro Val Glu Ala Glu Pro Pro Ser Ser Thr 
20 25 30 

cca aca gtt cca act tct tgt gaa get aaa gaa gga gaa tgt ata gat 144 
Pro Thr Val Pro Thr Ser Cys Glu Ala Lys Glu Gly Glu Cys He Asp 
35 40 45 
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acc aga tgc gca aca tgt aaa cga gat ata eta tea gat gga etg tgt 
Thr Arg Cys Ala Thr Cys Lys Arg Asp He Leu Ser Asp Gly Leu Cys 
50 55 60 



192 



26/ 



gaa aat aaa eca ggg aag aca tgc tgt aga atg tgc cag tat gtg att 
Glu Asn Lys Pro Gly Lys Thr Cys Cys Arg Met Cys Gin Tyr Val He 
65 70 75 80 



240 



gaa tgc aga gta gaa gca get ggt tat ttt aga acg ttt tac ggc aaa 
Glu Cys Arg Val Glu Ala Ala Gly Tyr Phe Arg Thr Phe Tyr Gly Lys 
85 90 95 



288 



aga ttt aat ttt cag gaa ect ggt aaa tat gtg etg get agg gga acc 
Arg Phe Asn Phe Gin Glu Pro Gly Lys Tyr Val Leu Ala Arg Gly Thr 
100 105 110 



336 



aag ^t ggc gat tgg tct gta ace etc acc atg gag aat eta gat gga 
Lys Gly Gly Asp Trp Ser Val Thr Leu Thr Met Glu Asn Leu Asp Gly 
115 120 125 



384 



cag aag gga get gtg etg act aag aca aca etg gag gtt gca gga gae 
Gin Lys Gly Ala Val Leu Thr Lys Thr Thr Leu Glu Val Ala Gly Asp 
130 135 140 



432 



gta ata gae att act caa get act gca gat ect ate aca gtt aac gga 
Val He Asp He Thr Gin Ala Thr Ala Asp Pro He Thr Val Asn Gly 
145 150 155 160 



480 



gga get gae eca gtt ate get aac ceg ttc aca att ggt gag gtg acc 528 
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Gly Ala Asp Pro Val He Ala Asn Pro Phe Thr He Gly Glu Val Thr 
165 170 175 

att get gtt gtt gaa ata ccg ggc ttc aat ate aca gtc ate gaa ttc 576 
He Ala Val Val Glu He Pro Gly Phe Asn He Thr Val He Glu Phe 
180 185 190 



ttt aaa eta ate gtg att gat att ctg gga gga aga tct gtg aga att 624 
Phe Lys Leu He Val He Asp He Leu Gly Gly Arg Ser Val Arg He 
195 200 205 



get eca gae aca gca aac aaa gga ctg ata tct ggt ate tgt ggt aat 672 
Ala Pro Asp Thr Ala Asn Lys Gly Leu He Ser Gly He Cys Gly Asn 
210 215 220 



ctg gag atg aat gae get gat gae ttt act aca gat gca gat eag ctg 720 
Leu Glu Met Asn Asp Ala Asp Asp Phe Thr Thr Asp Ala Asp Gin Leu 
225 230 235 240 



gcg ate eaa eec aac ata aac aaa gag ttc gae ggc tgc eca ttc tat 768 
Ala He Gin Pro Asn He Asn Lys Glu Phe Asp Gly Cys Pro Phe Tyr 

245 250 255 



ggc aat cct tct gat ate gaa tac tgc aaa ggt ctg atg gag eca tac 816 
Gly Asn Pro Ser Asp He Glu Tyr Cys Lys Gly Leu Met Glu Pro Tyr 

260 265 270 

aga get gta tgt egt aac aat ate aac ttc tac tat tac act eta tee 864 
Arg Ala Val Cys Arg Asn Asn He Asn Phe Tyr Tyr Tyr Thr Leu Ser 
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2002-357407 
275 280 285 

tgt gcc ttc get tac tgt atg gga gga gaa gaa aga get aaa eae gte 912 
Cys Ala Phe Ala Tyr Cys Met Gly Gly Glu Glu Arg Ala Lys His Val 
290 295 300 

ctt tte gae tat gtt gag aea tge get geg ecg gaa aeg aga gga aeg 960 
Leu Phe Asp Tyr Val Glu Thr Cys Ala Ala Pro Glu Thr Arg Gly Thr 
305 310 315 320 

tgt gtt tta tea gga eat aet tte tat gae aea tte gae aaa gea aga 1008 
Cys Val Leu Ser Gly His Thr Phe Tyr Asp Thr Phe Asp Lys Ala Arg 
325 330 335 

tat eaa tte eag gge eea tge aag gag att etg atg gee gea gae tgt 1056 
Tyr Gin Phe Gin Gly Pro Cys Lys Glu He Leu Met Ala Ala Asp Cys 
340 345 350 

tac tgg aae aea tgg gat gta aag gtt tea eat aga gae gtc gaa tea 1104 
Tyr Trp Asn Thr Trp Asp Val Lys Val Ser His Arg Asp Val Glu Ser 
355 360 365 

tac act gag gta gag aaa gta aea ate agg aaa eag tea aet gta gta 1152 
Tyr Thr Glu Val Glu Lys Val Thr He Arg Lys Gin Ser Thr Val Val 
370 375 380 

gat etc att gtg gat gge aag eag gte aag gtt gga gga gtg gat gta 1200 
Asp Leu He Val Asp Gly Lys Gin Val Lys Val Gly Gly Val Asp Val 
385 390 395 400 
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tct ate ccg tac age tet gag aae aet tee ata tac tgg cag gat gga 1248 
Ser He Pro Tyr Ser Ser Glu Asn Thr Ser He Tyr Trp Gin Asp Gly 
405 410 415 

gae ate etg acg acg gee ate eta eet gaa get ett gte gtt aag tte 1296 
Asp He Leu Thr Thr Ala He Leu Pro Glu Ala Leu Val Val Lys Phe 
420 425 430 

aae ttt aag cag ete ett gta gtt eat ate aga gat eea tte gat gga 1344 
Asn Phe Lys Gin Leu Leu Val Val His He Arg Asp Pro Phe Asp Gly 
435 440 445 

aag aea tgc gge ata tgt ggt aae tat aat eaa gat tea act gat gat 1392 
Lys Thr Cys Gly He Cys Gly Asn Tyr Asn Gin Asp Ser Thr Asp Asp 
450 455 460 

tte ttt gac gea gaa gga gca tgc get eta acc ecc aae ecc eca gga 1440 
Phe Phe Asp Ala Glu Gly Ala Cys Ala Leu Thr Pro Asn Pro Pro Gly 
465 470 475 480 

tgt aea gag gaa cag aaa eca gaa get gag ega ett tgc aat aat ete 1488 
Cys Thr Glu Glu Gin Lys Pro Glu Ala Glu Arg Leu Cys Asn Asn Leu 
485 490 495 

ttt gat tct tet ate gac gag aaa tgt aat gte tgc tac aag eet gae 1536 
Phe Asp Ser Ser He Asp Glu Lys Cys Asn Val Cys Tyr Lys Pro Asp 
500 505 510 
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egg att gcc cga tgt atg tac gag tat tgc ctg agg gga caa caa gga. 
Arg He Ala Arg Cys Met Tyr Glu Tyr Cys Leu Arg Gly Gin Gin Gly 
515 520 525 



1584 



30/ 



ttt tgt gac cat get tgg gag ttc aag aaa gaa tgc tac ata aaa cat 1632 
Phe Cys Asp His Ala Trp Glu Phe Lys Lys Glu Cys Tyr He Lys His 
530 535 540 



gga gac act eta gaa gta eca cet gaa tgt caa gga tee aca gag ecc 1680 
Gly Asp Thr Leu Glu Val Pro Pro Glu Cys Gin Gly Ser Thr Glu Pro 
545 550 555 560 



gge ctg gag gag gtg ggg gag att gag cag aaa cag ctg eag aag egg 1728 
Gly Leu Glu Glu Val Gly Glu He Glu Gin Lys Gin Leu Gin Lys Arg 
565 570 575 



ttc ggg gge ttc ace ggg gee egg aag teg gee egg aag ttg gee aac 1776 
Phe Gly Gly Phe Thr Gly Ala Arg Lys Ser Ala Arg Lys Leu Ala Asn 
580 585 590 



eag gga tec gtg age aag gge gc^ gag ctg ttc acc ggg gtg gtg ecc 1824 
Gin Gly Ser Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro 
595 600 605 

ate ctg gtc gag ctg gac gge gac gta aac gge eac aag ttc age gtg 1872 
He Leu Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val 
610 615 620 



tec gge gag gge gag gge gat gee ace tac gge aag ctg ace ctg aag 1920 
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Ser Gly Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys 
625 630 635 

ttc ate tgc acc acc ggc aag ctg ccc gtg ccc tgg ccc acc etc gtg 1968 
Phe He Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val 
640 645 650 655 

aee aee ttc ggc tac ggc ctg eag tgc ttc gee egc tae ccc gac cac 2016 
Thr Thr Phe Gly Tyr Gly Leu Gin Cys Phe Ala Arg Tyr Pro Asp His 
660 665 670 

atg aag cag cac gac ttc ttc aag tee gee atg ccc gaa ggc tac gtc 2064 
Met Lys Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val 
675 680 685 

cag gag egc acc ate ttc ttc aag gac gac ggc aac tac aag acc egc 2112 
Gin Glu Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg 
690 695 700 

gee gag gtg aag ttc gag ggc gac aee ctg gtg aac egc ate gag ctg 2160 
Ala Glu Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Uu 
705 710 715 

aag ^c ate gac ttc aag gag gac ggc aac ate ctg ggg cac aag ctg 2208 
Lys Gly He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu 
720 725 730 735 



gag tae aac tac aac age cac aac gtc tat ate atg gee gac aag eag 2256 
Glu Tyr Asn Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys Gin 
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. 740 745 750 

aag aac ggc ate aag gtg aac ttc aag ate cge eae aae ate gag gac 2304 
Lys Asn Gly He Lys Val Asn Phe Lys He Arg His Asn He Glu Asp 
755 760 765 

ggc age gtg cag etc gee gac eae tae cag eag aae ace ece ate ggc 2352 
Gly Ser Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly 
770 775 780 

gae gge ece gtg etg etg ece gac aae eae tac etg age tae eag tee 2400 
Asp Gly Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Tyr Gin Ser 
785 790 795 

gee etg age aaa gae ece aac gag aag cge gat eae atg gte etg etg 2448 
Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu 
800 805 810 815 

gag tte gtg ace gee gee ggg ate act etc ggc atg gac gag etg tae 2496 
Glu Phe Val Thr Ala Ala Gly He Thr Leu Gly Met Asp Glu Leu Tyr 
820 825 830 

aag taa 2505 
Lys 

<210> 3 
<211> 2505 
<212> DNA 
<213> 

miE#2 003-308 3 6 36 
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<400> 3 

atg aag ata ata att ctg tct gtt ata ttg gcc tac tgt gtc acc gac 48 

Met Lys He He He Leu Ser Val He Leu Ala Tyr Cys Val Thr Asp 
15 10 15 

aac tgt caa gat gca tgt cct gta gaa gcg gaa ccg cca tea agt aca 96 
Asn Cys Gin Asp Ala Cys Pro Val Glu Ala Glu Pro Pro Ser Ser Thr 
20 25 30 

cca aca gtt cca act tct tgt gaa get aaa gaa gga gaa tgt ata gat 144 
Pro Thr Val Pro Thr Ser Cys Glu Ala Lys Glu Gly Glu Cys He Asp 
35 40 45 

acc aga tgc gca aca tgt aaa cga gat ata eta tea gat gga ctg tgt 192 
TTir Arg Cys Ala Hir Cys Lys Arg Asp He Leu Ser Asp Gly Leu Cys 
50 55 60 

gaa aat aaa cca ggg aag aca tgc tgt aga atg tgc cag tat gtg att 240 
Glu Asn Lys Pro Gly Lys Thr Cys Cys Arg Met Cys Gin Tyr Val He 
65 70 75 80 

gaa tgc aga gta gaa gca get ggt tat ttt aga acg ttt tac ggc aaa 288 
Glu Cys Arg Val Glu Ala Ala Gly Tyr Phe Arg Thr Phe Tyr Gly Lys 
85 90 95 

aga ttt aat ttt cag gaa cct ggt aaa tat gtg ctg get agg gga acc 336 
Arg Phe Asn Phe Gin Glu Pro Gly Lys Tyr Val Leu Ala Arg Gly Thr 
100 105 110 

ffiiE^ 2003-30836. 3 6 
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aag ggt ggc gat tgg tct gta acc etc acc atg gag aat eta gat gga 384 
Lys Gly Gly Asp Trp Ser Val Thr Leu Thr Met Glu Asn Leu Asp Gly 
115 120 125 

cag aag gga get gtg etg act aag aca aca ctg gag gtt gca gga gae 432 
Gin Lys Gly Ala Val Leu Thr Lys Thr Thr Leu Glu Val Ala Gly Asp 
130 135 140 

gta ata gac att act caa get act gca gat cet ate aca gtt aac gga 480 
Val He Asp He Thr Gin Ala Thr Ala Asp Pro He Thr Val Asn Gly 
145 150 155 160 

gga get gac cea gtt ate get aac ccg tte aca att ggt gag gtg ace 528 
Gly Ala Asp Pro Val He Ala Asn Pro Phe Thr He Gly Glu Val Thr 
165 170 175 

att get gtt gtt gaa ata ccg ggc ttc aat ate aca gtc ate gaa tte 576 
He Ala Val Val Glu He Pro Gly Phe Asn He Thr Val He Glu Phe 
180 185 190 

ttt aaa eta ate gtg att gat att ctg gga gga aga tct gtg aga att 624 
Phe Lys Leu He Val He Asp He Leu Gly Gly Arg Ser Val Arg He 
195 200 205 

get cea gac aca gca aac aaa gga ctg ata tct ggt ate tgt ggt aat 672 
Ala Pro Asp Thr Ala Asn Lys Gly Leu He Ser Gly He Cys Gly Asn 
210 215 220 
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ctg gag atg aat gac get gat gac ttt act aca gat gca gat cag ctg 720 
Leu Glu Met Asn Asp Ala Asp Asp Phe Thr Hir Asp Ala Asp Gin Leu 
225 230 235 240 



gcg ate caa cec aac ata aae aaa gag ttc gac ^e tgc cea tte tat 768 
Ala He Gin Pro Asn He Asn Lys Glu Phe Asp Gly Cys Pro Phe Tyr 
245 250 255 



^c aat cet tet gat ate gaa tac tge aaa ggt ctg atg gag cea tac 816 
Gly Asn Pro Ser Asp He Glu Tyr Cys Lys Gly Leu Met Glu Pro Tyr 
260 265 270 



aga get gta tgt cgt aac aat ate aac ttc tac tat tac act eta tec 864 
Arg Ala Val Cys Arg Asn Asn He Asn Phe Tyr Tyr Tyr Thr Leu Ser 
275 280 285 

tgt gee ttc get tac tgt atg gga gga gaa gaa aga get aaa cac gte 912 
Cys Ala Phe Ala Tyr Cys Met Gly Gly Glu Glu Arg Ala Lys His Val 
290 295 300 



ett ttc gac tat gtt gag aca tgc get gcg ceg gaa acg aga gga aeg 
Leu Phe Asp Tyr Val Glu Thr Cys Ala Ala Pro Glu Thr Arg Gly Thr 
305 310 315 320 



960 



tgt gtt tta tea gga cat act ttc tat gac aca ttc gac aaa gca aga 
Cys Val Leu Ser Gly His Thr Phe Tyr Asp Thr Phe Asp Lys Ala Arg 
325 330 335 



1008 



tat caa ttc cag ggc cea tge aag gag att ctg atg gee gca gac tgt 1056 
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Tyr Gin Phe Gin Gly Pro Cys Lys Glu He Leu Met Ala Ala Asp Cys 
340 345 350 
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tac tgg aac aca tgg gat gta aag gtt tea cat aga gac gtc gaa tea 1104 
Tyr Trp Asn Thr Trp Asp Val Lys Val Ser His Arg Asp Val Glu Ser 
355 360 365 



tac act gag gta gag aaa gta aca ate agg aaa cag tea act gta gta 1152 
Tyr Thr Glu Val Glu Lys Val Thr He Arg Lys Gin Ser Thr Val Val 

370 375 380 



gat etc att gtg gat ggc aag cag gtc aag gtt gga gga gtg gat gta 1200 
Asp Leu He Val Asp Gly Lys Gin Val Lys Val Gly Gly Val Asp Val 

385 390 395 400 



tet ate ccg tac age tet gag aac act tec ata tac tgg cag gat gga 1248 
Ser He Pro Tyr Ser Ser Glu Asn Thr Ser He Tyr Trp Gin Asp Gly 
405 410 415 



gac ate ctg acg acg gee ate eta cct gaa get ett gtc gtt aag ttc 1296 
Asp He Leu Thr Thr Ala He Leu Pro Glu Ala Leu Val Val Lys Phe 
420 425 430 



aac ttt aag cag etc ett gta gtt cat ate aga gat cea ttc gat gga 1344 
Asn Phe Lys Gin Leu Leu Val Val His He Arg Asp Pro Phe Asp Gly 
435 440 445 



aag aca tgc ggc ata tgt ggt aac tat aat caa gat tea act gat gat 1392 
Lys Thr Cys Gly He Cys Gly Asn Tyr Asn Gin Asp Ser Thr Asp Asp 
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450 



455 



460 



ttc ttt gac gca gaa gga. gca tgc get eta aee cec aac eee eea gga 1440 
Phe Phe Asp Ala Glu Gly Ala Cys Ala Leu Thr Pro Asn Pro Pro Gly 
465 470 475 480 



tgt aca gag gaa eag aaa eca gaa get gag ega ett tgc aat aat etc 1488 
Cys Thr Glu Glu Gin Lys Pro Glu Ala Glu Arg Leu Cys Asn Asn Leu 
485 490 495 



ttt gat tct tet ate gae gag aaa tgt aat gtc tgc tac aag cet gac 1536 
Phe Asp Ser Ser He Asp Glu Lys Cys Asn Val Cys Tyr Lys Pro Asp 
500 505 510 



egg att gee ega tgt atg tac gag tat tgc ctg agg gga caa caa gga 1584 
Arg He Ala Arg Cys Met Tyr Glu Tyr Cys Leu Arg Gly Gin Gin Gly 
515 520 525 



ttt tgt gac eat get tgg gag ttc aag aaa gaa tgc tac ata aaa cat 1632 
Phe Cys Asp His Ala Trp Glu Phe Lys Lys Glu Cys Tyr He Lys His 
530 535 540 



gga gae act eta gaa gta cca cct gaa tgt caa gga tec ctg gtt ggc 1680 
Gly Asp Thr Leu Glu Val Pro Pro Glu Cys Gin Gly Ser Leu Val Gly 
545 550 555 560 



caa ctt ccg ggc ega ett ccg ggc ecc ggt gaa gee ccc gaa ccg ett 1728 
Gin Leu Pro Gly Arg Leu Pro Gly Pro Gly Glu Ala Pro Glu Pro Leu 
565 570 575 
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ctg cag ctg ttt ctg etc aat etc ecc cac etc etc cag gee ggg etc 1776 
Leu Gin Leu Phe Leu Leu Asn Leu Pro His Leu Leu Gin Ala Gly Leu 
580 585 590 

tgt gga tec gtg age aag gge gag gag ctg tte aec ggg gtg gtg ecc 1824 
Cys Gly Ser Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro 
595 600 605 

ate ctg gtc gag ctg gae gge gae gta aae gge eae aag tte age gtg 1872 
He Leu Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val 
610 615 620 

tee gge gag gge gag gge gat gee aec tac gge aag ctg aec ctg aag 1920 
Ser Gly Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys 
625 630 635 

tte ate tgc ace ace gge aag ctg ecc gtg cee tgg ecc ace etc gtg 1968 
Phe He Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val 
640 645 650 655 

ace ace tte gge tac gge ctg cag tgc tte gee cge tac ecc gae cac 2016 
Thr Thr Phe Gly Tyr Gly Leu Gin Cys Phe Ala Arg Tyr Pro Asp His 
660 665 670 

atg aag cag eae gae tte tte aag tec gee atg cee gaa gge tac gtc 2064 
Met Lys Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val 
675 680 685 
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cag gag cgc acc ate ttc ttc aag gac gac ggc aac tac aag acc cgc 2112 
Gin Glu Arg Tlir He Phe Phe Lys Asp Asp Gly Asn Tyr Lys TTir Arg 
690 695 700 



gcc gag gtg aag ttc gag gac acc ctg gtg aac cgc ate gag ctg 2160 
Ala Glu Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu 
705 710 715 

aag ^c ate gac ttc aag gag gac ggc aac ate ctg ggg eac aag ctg 2208 
Lys Gly He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu 
720 725 730 735 

gag tac aac tac aac age eac aac gtc tat ate atg gcc gac aag cag 2256 
Glu Tyr Asn Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys Gin 
740 745 750 

aag aac ggc ate aag gtg aac ttc aag ate cgc eac aac ate gag gac 2304 
Lys Asn Gly He Lys Val Asn Phe Lys He Arg His Asn He Glu Asp 
755 760 765 

ggc age gtg cag etc gcc gac eac tac cag cag aac ace cec ate ggc 2352 
Gly Ser Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly 
770 775 780 

gac ggc cec gtg ctg ctg cec gac aac eac tac ctg age tac cag tec 2400 
Asp Gly Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Tyr Gin Ser 
785 790 795 

gcc ctg age aaa gac ecc aac gag aag cgc gat eac atg gtc ctg ctg 2448 
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Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu 
800 805 810 815 

gag ttc gtg acc gcc gcc ggg ate act etc ggc atg gae gag ctg tac 2496 
Glu Phe Val Thr Ala Ala Gly He Thr Leu Gly Met Asp Glu Uu Tyr 
820 825 830 

aag taa 2505 
Lys 

<210> 4 
<211> 40 
<212> PRT 
<213> 

<400> 4 

Gly Ser Thr Glu Pro Gly Leu Glu Glu Val Gly Glu He Glu Gin Lys 
15 10 15 

Gin Leu Gin Lys Arg Phe Gly Gly Phe Thr Gly Ala Arg Lys Ser Ala 

20 25 30 

Arg Lys Leu Ala Asn Gin Gly Ser 
35 40 

<210> 5 
<211> 40 
<212> PRT 
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<213> 

<400> 5 

Gly Ser Leu Val Gly Gin Leu Pro Gly Arg Leu Pro Gly Pro Gly Glu 
15 10 15 

Ala Pro Glu Pro Leu Leu Gin Leu Phe Leu Leu Asn Leu Pro His Leu 
20 25 30 

Leu Gin Ala Gly Leu Cys Gly Ser 
35 40 

<210> 6 
<211> 53 
<212> DNA 
<213>primer 1 
<400> 6 

cacaagcttc cattgtgctg gatgaagata ataattctgt ctgttatatt ggc 53 

<210> 7 
<211> 33 
<212> DNA 
<213>primer 2 
<400> 7 

tgtggatcct tgacattcag gtggtacttc tag 33 

<210> 8 

'r2l2> DNA 
<'21 3">yrmer 3 
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<400> 8 



caagcttgcg gccgcaggat ccgtgagcaa gggcgaggag ctgttcac 



48 



<210> 9 
<211> 38 
<212> DNA 
<213>primer 4 
<400> 9 

taccattgtg ctggatggtg agcaagggcg aggagctg 38 

[mia] pcRm^2:i)m^Lfz^<^^^)\^mitmmm^'^ (V I u c) tm. 
mmm'&m±m^Mm^=^ (eyfp) ^PiiL^^^^M^^j'^-pEF-B 

[m 1 b ] m%mmmmMm^^ ^-pef-bos iz^xltz 'y^^^ 
mmmii^^ (v i uc) t^mmn^mytm^Mm^j' (eyfp) <D^^^yt 

m2] ^mm^^- mtm^^y^-^^^M (viuc-eyfp) ^mxLtzm 

ims] ^mm (v i u c-eyfp) . w^mm (r i u c-eyfp) (d^ 

[1114] ^yi-^^ )i^^ytwm (V 1 u c) t^yt^itm^^y^^^^^M (v i 

u c - E Y F P ) <D^^m^<7)itm.o 

11115] mtftmmmmrr^mmm-^^m^Mm^^o^tt:^^:^ vji^o 

;^^-#i&Lfct:~i^{im^®S|f<^)^^;^^i^ y)l^t-WcLfzo 1) V 1 u c 
miiO^yt. 2) Vluc-EYFP <D^yt. 3 ) EYFP <D^yt 
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[13 8] :^^m<Dz^:^T-i^<Di^^m^^-to ^^m<D^;<J^>^^^MX-ii. 
[1119] >^N°^®<^vX-rA'^J$r^i-o Iil9-e(±. 

[mi 0] mm^m.^:^^^y^-^^m.(oi/:7.7-Am^7^iro mi o-ej±. Mig^a- 
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imm^] mm 

[mi a] 

pEF-BOS Vluc-EYFP 

Eco RI 6846 7695 bp 

\ 
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